The main purpose of this work is to improve the low protein content of cassava based products. African yam bean (AYB) (Sphenostylis stenocarpa) seeds and cassava (Manihot exculenta, c) tubers were processed into flours. Extrusion runs were conducted using different ratios of feed blends in a single screw extruder (0.54:99.46; 20:80; 50:50; 80:20; 99.46:0.54) cassava flour/AYB flour. The raw and extruded products were subjected to amino acid analysis. All the amino acids in the raw samples appeared in the extruded products and were proportionally increased as the percentage of AYB increased. The results of the amino acid profile of cassava flour were generally lower except for arginine and glutamic acid, the highest level of loss for AYB was obtained in lysine (62.4%), followed by glycine (47.43%) and aspartic acid (44.96%). Leucine had the lowest percentage loss of 14.14%. The results indicated that extrusion cooking altered the amino acid profile of the extrudates and that blending increased the nutritional value of the products.
INTRODUCTION
Extrusion cooking affects the nature of many food constituents, including starches and proteins by changing their physical, chemical and nutritional properties (Iwe et al., 2001) .
Amino acid profile determines the quality of proteins in a given sample. In the developing world like Nigeria, extrusion cooking may be applied in the production of convenient foods from indigenous crops. Extrusion of blends of AYB and cassava flour (CF) will produce acceptable protein rich products that will meet the nutritional demand of the consumers. Cassava is the principal source of carbohydrate for communities that rely on it as a staple food. Cassava flour is gluten free and can be an appropriate baking or extruding ingredient for those with celiac disease. Protein content of cassava is low (Ogunjobi and Ogunwolu, 2010) . The proteins of cassava tubers are rich in arginine but poor in methionine, lysine, tryptophan, phenylalanine and tyrosine, hence the complimentary with legumes.
Food legumes serve as an important economic source of supplementary protein for many populations lacking animal proteins. African yam bean (AYB) is one of the lesser known legumes produced in Nigeria. The protein content of AYB ranges from 19.6 -29% (Eka and Akaninwor, 2000) . The lysine and methionine levels were reported to be equal or higher than those of soybean (Banigo, 2002) . This study was aimed at extruding the blends of AYB and CF and analyzing the amino acid profile of the raw and extruded blends at different levels of substitution.
MATERIALS AND METHODS
Creamed coloured African yam bean seeds were purchased from a local market in Edda, Ebonyi State, Nigeria and cassava tubers (0505 variety) obtained from the experimental farm of the National Root Crop Research Institute (NRCRI) Umudike Abia State Nigeria were processed into flours. The flour samples were stored in air tight plastic containers at room temperature (30 + 1 o C) until used.
Five blends of cassava flour and AYB were formulated using the following ratios (0.54:99.46; 20:80; 50:50; 80:20; 99.46:0.54 C at feed, melt and die zones respectively. The amino acid profile for both the raw and some extruded products were determined using the method described by Spackman et al. (Spackman et al.,1958) .
RESULTS AND DISCUSSION
The results obtained showed that the samples contained all the amino acids that are found in plant proteins (Table 1) . The values obtained for AYB were generally higher than those obtained for cassava flour. The results showed that lysine content of AYB was 6.12 as against a report of 9.0 by Enwere (1998) , but the result was in agreement with the report of Ekop, (2006) for cooked AYB seeds, also the values for some of the essential amino acids such as leucine, valine and threonine for AYB were in the same range as values stipulated by the FAO/WHO for daily requirement. The variation in report of Enwere and this report in terms of lysine value of AYB may be attributed to the varietal differences, location or processing method used.
The results of the amino acid profile of cassava flours were generally lower except for arginine and glutamic acid. The results were in agreement with the report for the protein content of roots and tubers that are deficient in sulphur containing amino acids "methionine and cysteine" but are rich in branched chain amino acids such as arginine (Eka, 1998) . The histidine value obtained for AYB was 3.10 which was higher than the values obtained from the cassava products (Table 2) . , 1985) . The methionine and cystine values of AYB were low 1.57 and 1.56 respectively, which were the limiting amino acids in AYB.
These observations agree with earlier investigation of other researchers (Oyenuga et al., 1974 , Nwokolo, 1987 , Apata and Ologhobo, 1994 , Ekop, 2006 .
Blending AYB with cassava flour resulted to increase in the amino acid content of the blends. The result showed that blending of AYB and cassava products before extrusion marginally improved the nutritional value of the extrudates. Mendonca et al, (2005) reported similar increase in amino acid profile for the mixture of amaranth and rice flours. Protein from plant sources still remains a major alternative source for the common man.
The percentage changes in the amino acid profile of the raw and extruded AYB samples ( Table 3 ), revealed that the highest level of loss for AYB was obtained in lysine (62.4%), followed by glycine (47.43%) and aspartic acid (44.96%). Leucine had the lowest percentage loss of 14.14%. The results indicated that extrusion cooking reduced the amino acid values of AYB extrudates. The results are in agreement with the report of Iwe et al. (2001) , Nwabueze (2004) and Nwabueze (2007) . Lysine serves as indicator of protein damage during processing (Colonna et al., 1989 , Iwe et al., 2001 , Nwabueze, 2004 . Extrusion of mixtures containing proteins and a potential source of reducing sugars can result in losses in available lysine of up to 40% depending on water content and temperature (Stanley, 1989) . 
CONCLUSION:
Blending improved the nutritional content of the extrudates. All the amino acids that are in plant proteins are contained in the extruded products. Extrusion cooking altered the amino acid profile of the extrudates. The operating variables had significant effects on cassava/AYB blends. The feed composition directly affected the protein content of the products.
